Approximately one-third of New Zealand is in improved pasture and additional areas are being developed each year. These are high producing, seeded mainly to turf forming grasses and legumes, fertilized periodically by air, and intensively managed for wool, lamb, mutton, and beef production.
The establishment and management of improved pastures in New Zealand has reached a high art or science.
The improvement and management of range lands is in a much less advanced stage. There are, however, examples of well planned range operations which have brought about recovery from past deterioration and profitable sustained ecoaomic use for livestock production, together with desirable watershed management. New Zealand is a nation consisting of two large and many small islands in the Southern Hemisphere, extending from near the 34th to the 47th parallels south. That is comparable in the western United States from Los Angeles, California to the Columbia River in eastern Washington.
With average annual rainfall in the North Island ranging from 20 to 100 inches, rather well distributed throughout the year, and a temperate climate, the North Island is generally favorable for improved pasture development, except limited rugged mountain areas. The South Island is colder, and its climate is influenced greatly by the high mountain chain (Southern Alps) which extends the entire length of the island near its west coast. While rainfall is high west l Formerly Chief, Division of Range Research, Forest Service, U. S. Department of Agriculture, and Chief, Forest Conservation Section, Food and Agriculture Organization, United Nations, Rome, Italy.
of the mountains, the slopes there are too steep for pasture development. Average annual rainfall east of the mountains ranges from about 12 to 15 inches in high central plains to about 25 to 40 inches further east, with somewhat higher amounts in the mountains.
Plains, valleys, and hills below 3000 feet in elevation, with rainfall of 18 inches or more, in the South Island are generally suitable for improved pasture development.
The rest that is grazable is largely range land.
Out of a total area of approximately 66 million acres, about 44 million are occupied as "farms" or "runs" (ranches), of which 7 million acres are used in arable farming, horticulture and other farming purposes. (Du Four et al., 1967 195G; Corkill, 1966; Cullen, 19G6; Levy, 195G; O'Connor, 1966; Suckling, 1966 In general, grazing needs to be rather heavy, "mob~stocking," intermittent, and with suitable rest periods (Fig. 1 ). This requires a rotational system of grazing of reasonable sized pastures so that the forage can be utilized in a few days, or weeks at rn"&, and then allowed t" produce a new crop. This type of grwing results in a cycling of nitrogen for high production-up to 14,000 pounds of dry matter per acre. The use of the graring animal in proper utilization of the forage and even unwanted vegetation plays a great part in elficient maintenance of high productivity in the pastures. After weaning al lambs, they are ordinarily given the chance t" have abundant forage on fresh pasture. The dry ewes may be utilized to tidy up pastures through closer utililation, and cattle are graxd along with sheep to utilize s"me of the coarser vegetation that would otherwise compete with effective.growth or the forage most needed In wool and lamb production.
Periodically, pastures need renovating and the necessary procedures are well developed.
In the hill country of the North Island this usually includes rather close grazing for a short period, called "bare," but a good sod remains.
Then the pasture is topdressed by airplane with suitable fertilizer and sometimes DDT, after which it is rested from grazing for at least a month. Clover is sometimes reseeded along with the fertilizer.
Such renovation or topdressing is required about every three years.
In some areas annual topdressing is required. In the South Island, especially, provision for winter and spring is extremely important. The warmlaced slopes are accordingly given an itutumn rest so that suitable growth is available for the winter and spring periods. The dark~faced slopes and higher elevations are utilixd primarily in summer. Alfalfa is grown on many flats and low ridges, eslxcially in the Soutll Island, but also in the North, for hay, silage and lor grazing.
In grazing it, a rotation system is esxntial.
In the semi-arid Central Ot:!go, alfalfa is grown without irrigauon on suitable soils and topography with only 12 inches average rainfall.
Under such conditions it is not as thick a stand as on most cultivated lands with rainfall of 20 inches or more, but it makes one or more crops of hay and can be grazed after cutting, in autumn and early winter.
In The term "High Country" relates to those runs in the South Island which have a considerable part of their holdings located at elevations above 3000 feet. These include some Slats, considerable hills and mountains which may run up to 5000 or 6000 feet in elevation.
They cover a considerable area, primarily range lands, and produce a great deal of fine wool, some lambs, mutton and beef.
Most of the country above 3000 feet is grarcd by sheep, mainly Merinos, which do well in that cooler climate (Fig. 2) . Steep slopes in the mountains are commonly graxd by Merino weathers for wool production alone. Much of the hill and flat country below 3000 feet in elevation with annual rainfall of 18 inches or more, is gradually being converted to improved pasture or for winter feed crops which supplement the range lands and assure better sustained year round nutrition of animals.
In the past when there were considerable numbers of rabbits and burning was a common practice in an effort to keep the range open Sor grazing and provide young green forage, the vegetation was thinned drastically, and much of the topsoil was washed away through erosion. Large areas were reduced to' scree or gravel, and the remaining vegetation was insufficient to prevent considerable soil and rock creep.
(The Tussock Grassland Research Committee, 1954). Riney and Dunbar (195G) described criteria for determing status and trend of High Country grazing lands and minimum requirements for conserverion, which imply the maintenance of a soil-vegetation balance and the prevention of increase in depletio,n of existing soil and vegetation. Now that rabbits are controlled, the vegetation is making a slow recovery, unless there are more domestic animals on the range than the palatable vegetation can support efficiently.
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elevations above 3,000 feet and semiarid range below that elevation which has an average annual rainfall of only 12 to 16 inches, is to determine suitable degrees of grazing and proper seasonal use, as well as other features of management which will aid recovery of vegetation and rebuild soil under grazing use by sheep or cattle or both. Such management is apt to be very different from that applicable to the improved pastures in New Zealand. On such range lands there are severa1 instances where lower stock numbers have produced an equal amount or in some cases a higher amount of wool than from the original larger flock numbers.
Watershed
Management and Soil Conservation
The serious erosion situations on pasture and range lands and their adverse effect on stream flow and channels appear to be well recognired, at least by the New Zealand government.
The soil conservation work of the Catchment Boards indicates that it has real potential for reducing erosion and at the same time facilitating increased income from many areas treated.
In general, when a farmer or rancher agrees to the development of a plan for his farm or run, soil conservators formulate a plan which they believe will reduce, or even overcome the erosion which is occurring. This is worked out jointly with him. Such plans now provide for removal of grazing from steep mountain areas classified as Class VIII and those in Class VII which are eroding badly (Fig. 3) When an area is taken over for development, all features necessary to eventually sell familysired units fully developed with improved pasture-where that is possible-livestock, fence, water, a nice home, shearing sheds or dairy facilities, yards or corrals, roads and truck tracks, air strip and fertilizer bin, and other necessary items, are thoroughly planned. The cat of development comes from Land Development loans which pay interest, and from livestock production while the area is being fully developed for sale.
In 1968 report of the Rotorua District it states that Lands' holdings through New Zealand were carrying some 1,560,OOO sheep and 218,000 cattle.
In that district alone over the last 20 years 977 settlers have been sold farms totaling 235,689 acres. At the present time more than 1,600 family units are under development in New Zealand.
Most of the actual development work is done by contract under the guidance of the manager of a development block.
